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(57)Abstract: 

PURPOSE: lb make it possible to stably perform 
fine processing and improve sensitivity, resolution, 
dry etching resistance, development property, film 
remaining property, adhesiveness, and heat 
resistance by containing a polymer having a 
specific repeating unit and a radiation-sensitive 
agent. 

CONSTITUTION: A polymer having a repeating 
unit represented by the formula I and/or the 
formula II and a radiation- sensitive agent are 
contained. In the formula I, Ar expresses a 2 to 
8-valent aromatic ring, X expresses oxygen atom, 
sulfur atom, or-NR2-, where R2 expresses 
hydrogen atom, alkyl atom, or aryl group, Rl 
expresses alkyl group, Y expresses hydrogen atom or substituent releasable under the 
existence of acid, and (m), (n) express integers of 0-3. In the formula II, Ar, X, Y, Rl, (m), and 
(n) have the same groups and integers as those shown in the formula I, and (p) is an integer 
of 0-2. A photo-acid generating agent generating acid via the irradiation with radioactive 
rays or a photo- crosslinking agent cross-linking a polymer is preferable for the radiation- 
sensitive agent. 



x^c=o 



What is Claimed is: 



Claim 1 

A radiation-sensitive resin composition comprising a polymer having a repeating 
unit represented by (A) a following structural formula (1): 

(A) {Formula 1} — (1) 

COOY 
I 

Ar-CH 

/ \ 
CR') m (XY) n 



where Ar represents 2 to 8 valence aromatic cycle, X represents oxygen atom, 
sulfur atom, or -NR 2 - (however R 2 represents hydrogen atom, alkyl group or aryl group), R 1 
represents alkyl group. Y represents a hydrogen atom or a substituent releasable under 
existence of an acid, m and n represent integer of 0 to 3; 

and/or a following structural formula (2); 

{Formula 1} ..(2) 

x— c=o 

I I 

Ar-CH 

/ \ 
(R 1 ) m (XY) p 

here, Ar, X, Y, R 1 and m are equal to the groups and the integers represented in formula (1), 
and p is an integer of 0 to 2; 

and (B) radiation-sensitive agent. 

{Detailed Description of the Invention} 
{0001} 

{Industrial Application of the Invention} 

The present invention relates to a radiation-sensitive resin composition. In detail, 
the present invention relates to a preferable radiation-sensitive resin composition which 
may be utilized in a super fine processing which utilizes a radioactive rays such as far 
ultra-violet rays, specially Excimer laser beams. 
{0002} 

{Related Art} 

In the field of super fine processings such as those represented by manufacturing of 
Integrated Circuits, subject of processing has been increasingly miniaturized in the step for 
lithography in order to obtain even higher integration of the Integrated Circuits, thus 
requiring a technology which enables carrying out processing of 0.5 \x m or smaller in a 
stable manner. Accordingly, for the resist used in fine patterning, it is also required to 
accurately form patterns in the size of 0.5 ii m or smaller, however, it is extremely difficult to 



form fine patterns in the scale of 0.5 /zmor smaller using conventional visible lights (700 to 
400 nm) or near ultra-violet rays (400 to 300 nm). For such reason, a lithography utilizing a 
radiation ray which has shorter wavelength (300nm or shorter) has been considered. 
{0003} 

Examples of such radiation rays include far ultraviolet rays such as bright line 
spectrum of mercury vapor lamps (254 nm), or KrF Excimer Lasers (248 nm), X rays, and 
charged particle beams, with special attention directed to a lithography utilizing Excimer 
Lasers. For this reason, resists used in lithography are also required to have property to 
form a fine pattern in the scale of 0.5 \x m or smaller with having high light-sensitivity, and 
good characteristics such as development property (i.e., less scum, no development failure 
portions), film remaining property (no decrease under development), adhesiveness (no resist 
pattern peeling at the time of development), and heat resistance (do not affect property of 
the resist pattern under development). Moreover, dry-etching resistivity becomes a vital 
requirement for the property of the resist, as dry etching of the etching process is promoted. 
{0004} 

{Problem to be solved by the Invention} 

An object of the present invention is to provide a novel radiation-sensitive resin 
composition. Another object of the present invention is to provide a suitable 
radiation-sensitive resin composition which enables fine processing in a stable manner, and 
having various properties namely high sensitivity to light, high resolution, high resistance 
to dry etching processing, high developing property, high film remaining property, high 
adhesiveness, and high heat resistance. A further object of the present invention and 
advantages will be understood by reading onto descriptions foregoing. 

{0029} 

The polymer (A) having group Z in the Y of the formula (1) above may be obtained 
for instance, by condensation reaction of the polymer obtained and a polymer having group Z 
under acid catalyst. The polymer (A) represented in the above formula (2) containing a 
repeating unit may be obtained by cyclization of the groups X and Y with the group COOY in 
the above Formula (1). 

{0030} 

For a radiation-sensitive agent which represents a component (B), a polymer 
which generates acid with irradiation of a radiation beam (hereinafter referred to as 
light-acid generator) or a compound obtained by decomposition with irradiation of a 
radiation beam and which cross links a polymer (hereinafter referred to as photo 



crosslinking agent) may preferably be used. Examples of the photo-acid generating agent 
include; onium salt, compound containing halogens, diazo ketone compound, sulfonic 
compound, sulfonic acid compound, nitrobenzyl compounds. More concretely, examples of 
such compounds include the following compounds. 
{0031} 

Examples of the Onium salt include: iodonium salt, sulphonium salt, phosphonium 
salt, diazonium salt, ammonium salt and the like. And preferably, a compound represented 
by the following structural formula: 
{0032} 

{Structural Formula 6} 




here, X is SbFe, AsFe, PFe, BF 4 , CF3CO2, CIO4, 

R 6 R 7 R8 




R3 to R5 are hydrogen atoms, amino groups, nitro groups, cyano groups, alkyl groups having 
carbon atoms of 1 to 4, or alkoxylic groups having carbon atoms of 1 to 4; Re represents 



hydrogen atoms, amino groups, anilino groups, alkyl groups having carbon atoms of 1 to 4, 
or alkoxy groups having carbon atoms of 1 to 4, R7 represents alkoxy groups having carbon 
atoms of 1 to 4; Rs represents hydrogen atoms, amino groups, anilino groups, alkyl groups 
having carbon atoms of 1 to 4, or alkoxy groups having carbon atoms of 1 to 4, 

{0033} 

A polymer represented by the above, and specifically preferably triphenyl 
sulfonium hexafluoro antimonate, diphenyl iodinium triflate, diphenyl iodinium hexafluoro 
antimonate may be mentioned. 

{0034} 

Halogen containing compounds may be halo alkyl group containing carbons, 
hydrocarbon group compounds, halo alkyl group containing heterocyclic compounds. 
Preferably, a compound represented by the following structural formula: 
{0035} 

{Structural Formula 7} 



R 11 




here, R9 represents trichloromethyl groups, phenyl groups, methoxyphenyl groups, naphthyl 
groups or methonaphthyl groups; Rio to R12 may be the same or may be different, and 
represents hydrogen atoms, halogen atoms, methyl groups, methoxy groups or hydroxide 
groups. 



{0036} 

And Specifically preferably, 1, l-bis(4-chlorophenyl)-2,2,2-trichloroet±iane, 
phenyl-bis(trichloromethyl)-s-tria2ine, naphthyl-bis(trichloromethyl)-s-triazine, and the 



like. 



{0037} 

Diazo ketone compound: l,3-diketo-2-diazocompound, diazo benzoquinone 
compound, diazo naphthoquinone compound, and the like. And Preferably the composition 
represented by the following structural formula: 
{0038} 

{Structural Formula 8} 



o 




here, Riais 



o 




R 14 is -CH 2 - -C- , -C- or - SO.- ; 

I 

CH 3 

R15 is hydrogen atom or methyl groups; 

m is a number in the range of 1 to 6; n is 0, a number in the range of 1 to 5, however 1 ^rn+n^ 6, 
{0039} 

And more preferably, l,2-naphtoquinondiazido-4-sulfonyl chloride, 
l,2-naphtoquinondiazido-4rsulfonic acid ester of the l,l,l-tris(4-hydroxyphenyl)ethane, 
l,2-naphtoquinonazido-4-sufonic acid ester of the 

1, l-bis(3,5-dimethyl-2-hidroxyphenyl>- l-[4-(4-hydroxybenzyl)phenyl]ethane and the like 
may be mentioned. 

{0040} 

For the sulfonic compound, 0 -ketosulfon, £ -sulfonylsulfon and then like may be 
mentioned. And more preferably, the following structural formula shown below 
{0041} 

{Structural Formula 9} 



R 16 (Rid) 




Rie to R19 may be the same or may be different, and may be alkyl groups having carbon 
atoms of 1 to 4, or halogen atoms; n is a number in the range of 0 to 3, 



{0042} 

Specifically preferably, 50 may be 4-trisphenacyl sulfone, mesitylphenacyl sulfone, 
bis(phenylsulfonyl)methane and the like. 

{0043} 

Examples of the nitrobenzyl compound may include: nitrobenzyl sulfonate 
compound, dinitrobenzy lsulf on ate compound and the like. More preferably, the Structural 
Formula shown below; 



{0044} 

{Structural Formula 10} 



(N0 2 ) n 




CHR 21 -0S0 2 -R 22 



here, R20 is an alkyl groups having carbon atoms in the number of 1 to 4; n is a number in 
the range of 1 to 3; R21 is a hydrogen atoms or methyl groups; 



R22 is 




R 23 




or 




N(CH 3 ) 2 



R23 is a hydrogen atom or alkyl groups having carbon atoms of 1 to 4; 
R24 is an alkoxy groups having carbon atoms of 1 to 4, 



{0045} 

Specifically preferably a 2-nitrobenzyl tosylate, 2,4-dinitrobenzyl tosylate, 
4-nitrobenzyl-9,10-dietoxyanthracene-2-sufonate, and the like. 

{0046} 

Examples of sulfonic acid compound may include: alkyl sulfonic acid ester, 
haloalkylsufonic acid ester, allyl sulfonic acid ester, iminosulfonate and the like. Specifically, 
the below Structural Formula, 

{0047} 

{Structural Formula 11} 



R 25 




0 R 26 
C-C-R 27 



0S0, 




R 28 



where R 25 and R 26 may be the same or may be different, and represents hydrogen atoms or 
alkyl group having a carbon atoms of 1-4; R 26 and R 27 may be the same or may be different 
and may be an alkyl group having carbon atoms of 1 to 4, or an allyl group having carbon 
atoms of 6 to 20, 




Rl 9 _ R 30 

S0 3 -C=N^ 



here, R29 may be a hydrogen atom or alkyl groups having carbon atoms of 1 to 4; R30 and R31 
may be the same or may be different, and represents alkyl groups having carbon atoms of 1 
to 4, or an allyl groups having carbon atoms of 6 to 20, or R30 and R31 may be bonded to each 
other and forms a cycle, or 



<^(oso 3 cx 3 ) 3 

here, X represents fluorine atom or chlorine atom, 
{0048} 

And specific preference to benzoin tosylate, tris triflate of the pyrogallol and the 
like. A positive type resist composition may be obtained when composition (A) and light-acid 
generating agent alone are used. 

{0049} 

An azido compound may be mentioned as the light crosslinking agent. More 
concretely, the following compounds may be mentioned for example. 

{0050} 

For azido compound: monoazido compound, bisazido compound, monosulfonylazido 
compound, and bissulfonium azido compound. Preferably, 1-azidopyrene, p-azido 
benzophenone, 4'-methoxy-4-azidophenylamine, 4-azidobenzal-2'-methoxy acetophenone, 
4-azido-4',-nitrophenylazobenzene, 4,4'-diazidobenzophenone, 4,4'-diazido stilbene, 
4,4'-diazidochalkone, 4,4 , -diazidodiphenylsulfone, S^'-diazidodiphenylsulfone, 

3,3'-diazidodiphenylsulfone, 2,6-di(4 , -azidobenzal)cyclohexane, 
2,6-di(4 , -azidobenzal)4-methyl cyclohexane, sulfonylazidobenzene, p-supfonylazidotoluene, 
p-bis(sulfonyl azido)benzene,4,4'-bis(sulfonyl azido)benzophenone, 2,2'-di(ethanol 
sulfonamide)-4,4 , -diazidostylbene, 2-dietoxyethylsulfonamide-4,4-diazidochalkone, and the 
like. When utilizing a light crosslinking agent, becomes a negative type resist composition. 
{0051} 



Of these radiation-sensitive agents, a photo-acid generating agent is preferred, and 
specifically, onium salt, diazo ketone compound is more preferred. The mixing ratio of the 
radiation-sensitive agent is, with respect to 100 parts by weight of the compound (A), 
preferably 1 to 100 parts by weight, and more preferably 3 to 50 parts by weight. If the 
amount of mixture is less than 1 part by weight, it becomes difficult to obtain sufficient 
pattern forming ability, and on the other hand, if the amount exceeds 100 parts by weight, 
scum tends to develop when formed as a pattern for a resist. 

{0052} 

The composition of the present invention may be blended with various additives 
such as dissolve prevention agent, dissolve promoting agent, acid crosslinking agent, and 
surface active agent and the like. 

{0102} 

{Effect of the Invention} 

The radiation-sensitive resin composition of the present invention enables 
performing a fine processing in a stable manner, exhibits high sensitivity, high resolution 
and is suitable for a resist which exhibits high dry etching resistance, sufficient developing 
property, adhesiveness, heat resistance, and film remaining property. Moreover, the 
radiation-sensitive resin composition of the present invention may be used with X-rays 
represented by synchrotron radiation-rays, charged particle beams such as electron beams, 
other than by irradiation of far ultraviolet rays such as Excimer laser beams, hence it is 
advantageous as a resist to be used in the manufacturing of an Integrated Circuit which is 
expected to grow even smaller in scale. 
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